ABSTRACT. Although ecosystem services research has become common, few efforts are directed toward in-depth understanding of the specific ecological quantities people value. The theoretical framework of final ecosystem services focuses attention on such measurable attributes, as a common currency for social-ecological systems research. Environmental communications as well as ecological monitoring and analysis efforts could be enhanced through increased documentation of final ecosystem services. For example, small changes in the way ecosystems are described could strongly influence relevance to the public and improve the foundation for environmental decision making. Focusing on rivers and streams, we conducted a content analysis of existing publications to document the breadth and frequency with which various measurable attributes, such as flooding, water quality characteristics, and wildlife appeared in different news sources over a multiyear timeline. In addition to attributes, motivations for human interest in river-related resources were also coded, such as recreation or preservation for future generations. To allow testing of differences between materials written for different audiences, three sources were sampled: a blog hosted by National Geographic, New York Times articles, and Wall Street Journal articles. The coding approach was rigorously tested in a pilot phase, with measures developed to ensure high data quality, including use of two independent coders. Results show numerous similarities across sources with some notable differences in emphasis. Significant relationships between groups of attribute and motivation codes were also found, one outcome of which is further support for the importance of nonuse values for fish and wildlife. Besides offering insight on ecosystem services, the project demonstrates an in-depth quantitative approach to analyzing preexisting qualitative data.
INTRODUCTION
Ecosystem services is an interdisciplinary field examining the relationship between human welfare and environmental management. In recent years, the field has exploded from a niche literature into an organizing principle for research and management, influencing institutions such as university departments and government agencies. However, in some cases the terminology is overused such that the original intent to address a "lack of appreciation of societal dependence on natural ecosystems" (Daily 1997:xv) has been obscured. Although numerous studies self-identify as ecosystem services investigations, they do not always clearly link to human welfare.
The perspective of "final" ecosystem services can be seen as a means of refocusing environmental study on direct links to human health and well-being. Final services are select, valued endpoints of ecological production functions (Boyd and Banzhaf 2007 , Ringold et al. 2009 , 2013 , Boyd and Krupnick 2013 , Landers and Nahlik 2013 , Boyd et al. 2016 . A point to be stressed is that final services rely on extraordinarily important intermediate ecosystem functions and processes. The final model is not the only way to structure an ecosystem services inquiry, but it does carry the advantage of promoting attention on measurable environmental quantities of direct interest to the public, while preserving the role of underlying ecological complexity. Final services, once identified, may then serve as the variables for communicating environmental condition, or judging trade-offs between environmental outcomes in a form transparent for public review.
It should be noted that there is active debate regarding ecosystem services frameworks. In particular, the final services approach on measurable quantities differs from categorizing ecosystem services as provisioning, supporting, regulating, and cultural, as adopted by the Millennium Ecosystem Assessment (2005) . Although we recognize differences in approach, we also assert that the goal of identifying natural resources that people care about is a broad arena that transcends the debate. A goal similar to ours occurs whenever investigators seek to directly link environmental measurements with human value, a common aspiration occurring under various names. For example, Keeler et al. (2012:18260) discussed an ecosystem services framework linking environmental changes "to changes in the provision of ecosystem goods and services that directly affect human wellbeing;" Wainger and Mazzotta (2011:712) described a similar ecosystem services framework hinging on "outcomes that matter to people," and Haines-Young and Potschin (2010) framed ecosystem services as a cascade starting with biophysical processes and ultimately yielding human value via final products. It isn't even necessary to use ecosystem services terminology. Schiller et al. (2001) described publicly relevant commonlanguage indicators, and Braden et al. (2015:450) discussed the need to "systematically collect data at interfaces linking humans to the natural environment" in the context of sustainability. Scientists need not invoke specialized terms to take part in research describing the relationship between humans and nature. Likewise, people don't need to be familiar with scientific jargon to appreciate the natural world. Studies have shown that people ascribe importance to the environment, despite unfamiliarity with the ecosystem services phrase (Böck et al. 2015 , Nature Conservancy 2010 .
With a perspective on final services, linking data, or any other similar term, the key question soon becomes: what are these select environmental attributes? Multiple original data methods can be Ecology and Society 22(3): 15 https://www.ecologyandsociety.org/vol22/iss3/art15/ used to identify them, such as expert opinion (Ringold et al. 2009 (Ringold et al. , 2013 , focus groups and/or semistructured interviews with laypersons (Weber and Ringold 2015) , and survey research. Our investigation takes a different tack, relying instead on the vast arena of text available online.
To extract information from sampled texts, we used content analysis, a commonly used quantitative method to analyze qualitative data (Bernard 2011) . Content analysis of secondary sources is increasingly common in natural resource management in which primary data may be cost prohibitive or incomparable across regions or time (Houston et al. 2010:392) . Examples include media representations of human-wildlife conflict (e.g., Siemer et al. 2007 , Muter et al. 2009 , Houston et al. 2010 , Alexander and Quinn 2011 , Alessi et al. 2013 , environmental risks or issues (e.g., Gunter and Harris 1998 , Brossard et al. 2004 , Gunter 2005 , Tilt and Xiao 2010 , Lopera and Moreno 2014 , Nelson et al. 2014 , and management and planning (Proctor 1998 , Bengston et al. 2004 , Norton 2008 .
Our study builds on previous research directly engaging diverse members of the public (Weber and Ringold 2015; see also http:// conference.ifas.ufl.edu/aces14/posters/Weber,%20Matthew%20-% 20Oregon_FEGS_Poster_corrected.pdf). A valuable outcome of this prior work was a provisional codebook organizing the breadth of river and stream attributes and associated motivations for valuing them as manifest in layperson narratives. Whereas statistical analysis of transcripts is limited because of issues such as "groupthink" (Janis 1972) , content analysis on a random sample of individual texts allows relatively straightforward hypothesis testing. Taken together, the chain of research comprises a classic mixed methods sequence having a preliminary exploratory phase to develop hypotheses, with follow-up statistical testing (Creswell 2014) . Specifically, we address three topics: (1) Document the range and relative frequency of attributes and motivations used in texts to represent stream ecosystems and human interest in them; (2) Test whether attributes and motivations vary by publication source or date, and; (3) Test associations between defined categories of attributes and motivations.
METHODS

Sampling
Strategic sampling was a challenging aspect of the study. Overall, we wanted to compare and contrast different "voices" on rivers and streams, at a minimum, environmentalist perspectives vs. mainstream media. While drawing from different sources, we also wanted to control for the influence of time by using a consistent sampling window because newsworthy river-related phenomena can be episodic, e.g., flooding. An additional factor affecting sampling was that we found significant resources were needed to extract the information we sought in a reliable manner from a given article. This meant that we could not set a final sample size at the outset, but rather had to plan adaptively according to how quickly available project resources were used.
For environmentalist texts, we decided to analyze the National Geographic blog, Water Currents (http://voices.nationalgeographic. com/blog/water-currents/). Although not blatantly environmentalist, the National Geographic Society mission statement includes a reference to helping protect the diverse creatures that share our world, which stands out from the organizing principles of mainstream news sources. Blog contributors are affiliated with groups such as National Geographic itself, National Geographic's Freshwater Initiative, and the Environmental Defense Fund. The blog is hosted by Sandra Postel, Freshwater Fellow with National Geographic and Director and Founder of the Global Water Policy Project. Blog content is almost exclusively devoted to rivers and streams. Blog articles were manually filtered to include only those dealing with domestic U.S. rivers and to exclude articles with only a passing reference to rivers and streams (defined as two or fewer paragraphs within an article). Initially, we had intended to census sample the blog; however, due to a high effort needed to code numerous concepts reliably, we did not have the capacity to sample the most recent posts, and the sample frame was restricted to November 11, 2009 (the date of the first post) to February 15, 2012, which included 28 blog posts. This interval became the boundaries for the sampling window applied to other sources.
In determining a mainstream news source, we sought something with high circulation and accessible indexing. The New York Times (NYT) and the Wall Street Journal (WSJ) have consistently high rankings for daily print and digital circulation and are both available through an online database (ProQuest 2017). Candidate content from NYT was determined through querying for subject index terms "rivers" and "creeks and streams." Content was considered acceptable if it contained at least some discussion of U.S. rivers and/or streams. Within the sampling window there were 71 articles meeting our criteria, of which 40 were randomly selected for analysis.
After preliminary statistical analysis, we found significantly diminished influence on relative code frequencies from the last few blog and NYT articles analyzed. We thus decided to include several WSJ articles as a third source. This allowed us to explore whether the WSJ's reputation as a conservative, business-interest periodical would show a dramatic contrast with other sources. Given the small sample size planned for WSJ, we used a slightly different sampling approach, stratifying across years 2010 and 2011 (instead of the full sample interval used for the blog and the NYT) to maintain the ability to test the influence of time. There were 52 articles meeting sampling criteria, of which 8 were randomly selected for analysis.
Coding
The codebook is hierarchical with two main categories: physical attributes of rivers and streams, and motivations for interest in rivers and streams. Attributes are further divided into water, fish, wildlife, vegetation, channel, and human. Note in particular the last category: not all measurable attributes of streams are ecological, and we purposefully included human attributes to allow the contrasting of the incidence of ecological features vs. human modifications. Motivations are divided into consumptive use, nonconsumptive use, and not use contingent. These categories facilitate distinguishing the traditional extractive uses from the recreational and ecological motivations, and parallel the components of "total economic value" (Millennium Ecosystem Assessment 2005 , National Research Council 2004 . The not use contingent category is important for representing so-called nonuse values. For example, people may value the existence of a Ecology and Society 22(3): 15 https://www.ecologyandsociety.org/vol22/iss3/art15/ species or natural area without the necessity of actually seeing or otherwise using those resources (e.g., Krutilla 1976 , Freeman 2003 , Johnston et al. 2003 . Codes are applied at most once per paragraph, although we expected that multiple different codes would occur within a given paragraph, with repeated codes possible for different paragraphs within a single article.
An important distinction between various content analysis methodologies is the use of human coders vs. automated approaches. Each method carries trade-offs, with efficacy of computer aids varying by project (Krippendorff 2013). A general limitation of automated coding is that it requires the researcher to anticipate how concepts will be presented in texts, whereas human coding does not require such omniscience. Some research questions, such as occurrences of given keywords, are easily automated. Specialized software is also available for more detailed questions, for example Bengston et al. (2004) studied the longitudinal frequency of three forest value orientations in national newspapers using automated paragraph scoring based on preprogrammed word combinations. Our content analysis study is unusual in that the coding schema is complex. The codebook was designed and vetted to include a mechanism to code essentially every measurable feature of rivers and streams as well as every encountered motivation. Furthermore, each code can be expressed multiple ways. For example, concern over "water contact health risk" could be stated in a variety of word combinations. Accordingly, we ascertained that the effort needed to tailor and test an algorithm specific to our study, although theoretically possible, would not be feasible within our budget and timeline. This limited us to a smaller sample size than typical for an automated study, but with a trade-off of richly coded data.
Two student coders were used, allowing meaning to emerge from texts without subconscious coding biases of the principal investigators (Neuendorf 2002) . A pilot phase was a crucial element of the study, particularly for coders to practice abstracting from their own reactions and instead cueing to author intent. Several refinements to the provisional codebook occurred during the pilot phase, mainly adjusting coding rules to encourage reliable coding, but also the consolidation of some codes and the emergence of a few new themes. The final codebook contains 54 codes total, including NOCODE, denoting no attribute or motivation codes applied to a paragraph.
Initially, we hoped each coder would code separate texts to increase the sample of analyzed articles, but during the pilot stage, intercoder reliability (Fleiss' Kappa; Fleiss 1971, Krippendorff 2013) for many codes indicated a need for additional consistency checks. Although some of our codes were relatively unambiguous (e.g., BRD for any reference to birds), several motivation codes required interpretation of nuance. For example, our code "supposed to be" (SUPP) necessitated that a paragraph contains a judgment regarding a preferred "natural" state. There also arose passages that were ambiguously written even for coding rules that seemed deterministic. We could have dropped the codes that tended not to meet minimum the intercoder reliability statistics, yet loss of data richness would sacrifice our study objectives of providing a comprehensive view of recurring attributes and motivations manifest in texts. We thus developed a redundancy coding and resolution strategy to maximize the quality of information extracted. In team-based qualitative research, collaborators often discuss disagreements until consensus is reached (e.g., Gerbert et al. 1999 , Mackey et al. 2004 ). However, redundant coding and reconciliation procedures appear to be rare in content analysis. In the first step of our redundant coding design, coders independently coded content for a group of articles and then relayed their work to a principal investigator. The principal investigator then merged the two files for agreement analysis, a process facilitated by the "Coding Analysis Toolkit" (Shulman 2017). A list of coding disagreements was thereby generated and sent back to coders for their independent review because we wanted our coders to maintain autonomy throughout the reconciliation process. Coder revisions were then merged and again checked for agreement. In instances in which coders still did not agree, the principal investigators made a decision, thereby generating a final coded article. Paragraphs without attribute or motivation codes were labeled NOCODE retroactively to allow the total number of paragraphs to be represented in the final analysis. Coding was conducted using ATLAS.ti software (Scientific Software Development 2015).
Visualization and statistical analyses
Data generated by coding were reformatted and reduced to conduct analyses inaccessible to a solely qualitative approach (Riffe et al. 2014) . Code counts per article were normalized by the number of paragraphs to control for article length. The year of each article was also coded, as well as the season (spring: March to May; summer, June to Aug.; fall, Sept. to Nov.; winter, Dec. to Feb.). To document frequencies of attributes and motivations manifested in source texts, we utilized simple descriptive statistics expressed in bar charts and box plots. To investigate the influence of article source, publication year, and publication season on normalized code frequencies, we conducted a series of nonparametric multivariate analyses of variance (MANOVA) tests (Anderson 2001) . As an added data visualization aid for interpreting MANOVA results, we used nonmetric multidimensional scaling (NMS) plots (Andsager and Powers 1999, McCune and Grace 2002) . Separate two-dimensional NMS plots were planned for attribute and motivation code frequencies, with each article providing a datapoint on each plot. Plot axes are correlated with codes that account for the greatest combined difference between articles in terms of code frequencies. This technique is especially useful for visualizing clusters of similar datapoints and has been used in ecology to discern similar species distributions for various field sites (Clarke 1993). There may be as many vectors as there are variables, with vector length being a measure of that code's importance in accounting for differences between datapoints.
Tests of association between attributes and motivations were conducted at the paragraph level to make use of finer data resolution. To support these tests, presence/absence for each code for each paragraph was obtained via ATLAS.ti's export feature. Both Pearson chi-squared and Spearman rank correlation tests were conducted. Anticipating insufficient "n" for numerous cells in a full crosstabulation matrix, tests of association were planned for codes grouped into categories. In formulating hypotheses for how attributes and motivations might be linked, we recategorized attributes as follows: basic needs or harm, recreation, and remaining codes. Testing against the null of independence, our alternate hypothesis was that these categories would be associated https://www.ecologyandsociety.org/vol22/iss3/art15/ with consumptive use, nonconsumptive use, and not use contingent motivations, respectively. The recategorization proved challenging because some attributes reasonably span multiple categories, for example mammals (MAMM) might be in the context of direct use (hunting), passive use (wildlife viewing), or nonuse (preserving for the future). However this difficulty is precisely the reason we wanted to conduct association tests. Attributes associated with consumptive and nonconsumptive use are somewhat predictable, yet attributes not associated with direct or indirect use are more difficult to hypothesize. To complete the recategorization, we took a conservative approach and only placed codes clearly related to basic needs or harm, or recreation, in those two respective categories. The third category, remaining codes, contained everything that could not be reasonably ascribed solely to a use-type motivation. All statistics were conducted with R software (R Core Team 2014), with multivariate analyses performed using the vegan package for R (Oksanen et al. 2015) .
RESULTS
A foundational result of the study is the codebook itself, extensively tested to reliably extract the variety of measurable attributes of rivers and streams as well as human motivations for interest in those attributes. The full codebook with coding rules is attached as Appendix 1, with code shorthands and brief descriptions shown in Table 1 . For attribute codes, the original and alternative code groupings for statistical tests of association are shown in Table 2 . Note that two motivation codes listed in the codebook, medicinal uses (MED) and rights of species (RIGHT) were never actually used in our sample. The total number of utilized codes is then 52.
In all, the 76 sampled texts contained 1273 paragraphs and 2979 code occurrences (with 214 of those being NOCODE). To provide examples of how codes applied to actual text, selections for each utilized code are listed in Appendix 2. To provide further context on the codes, Appendix 2 also briefly describes subthemes arising under each code. To document the sampled texts themselves, and additional background beyond code frequencies, Appendix 3 lists a synopsis alongside each article title.
For reporting summary statistics, the NYT and WSJ are pooled because MANOVA results (described next) showed no discernible difference between these sources. Two bar charts, Figures 1 and 2, show normalized code frequencies for attributes and motivations, respectively. Box plots in Figures 3 and 4 show normalized code frequencies aggregated by category. Overall, code occurrences are split 54.4% attributes, 38.4% motivations, and 7.2% NOCODE.
Nonparametric MANOVA tests for differences in normalized code frequencies across articles are summarized in Tables 3 and  4 . Article source, year, and season were tested, as well as sourceyear and source-season interactions. Initially MANOVAS were run on all the data, with separate runs for attribute and motivation code frequencies. These tests showed only source to be a significant variable (p-value < 0.05). Thus, three follow-up pairwise tests were run to isolate which sources differed from each other. Although the blog differed from both the NYT and the WSJ, no difference was found between the latter two. The MANOVA results indicate significant differences between the blog and the NYT/WSJ, but particular code frequencies driving the difference are not specified. The NMS plots in Figures 5 and 6 provide visualizations of complex differences between individual articles. The NMS vectors are filtered to show only combined correlations over 0.3, to isolate codes that account for a larger degree of difference.
The outcome of chi-squared and Spearman rank correlation tests for the three hypothesized relationships are shown in Table 5 . All expected associations were significant, with p-values well below 0.01 and with the correlation between remaining attributes and not use contingent motivations being the strongest of the three. Given The blog is enriched in water quantity attributes, fish and wildlife and vegetation attributes, and not use contingent motivations. The NYT/WSJ has more water quality attributes, human attributes, and nonconsumptive use motivations. There are also notable differences at the code level. For example, viewing Figure  1 , the blog focuses on water supply scarcity (WSS), whereas the NYT/WSJ barely mentions it.
The NMS plots are useful for summarizing results at the article level. Figure 5 , dedicated to attributes, indicates some clustering of blog articles toward the lower half of axis 2, which is associated with water supply scarcity (WSS). The NYT articles tended toward the opposite direction, more closely associated with water supply health risk (WSHR) and water quality other (QUALO: general reference to water quality). Furthermore, there are a few blog articles, in the lower right quadrant, associated with aquatic life other (AQO: nonfish aquatic animals) and endangered species (ENDG). Property damage from flooding (FD) is an arm of the data shared by all sources. The Figure 1 bar chart substantiates source differences for WSS, QUALO, AQO, and ENDG; however average WSHR code frequencies are similar. It appears that just one or two NYT articles with especially high code frequencies are driving the WSHR vector to appear as a factor describing differences between articles.
Turning to motivations, Figure 6 indicates that blog and NYT articles share interest in agriculture (AG), with a particularly strong signature in the blog. The NYT/WSJ shows clustering in the directions of industry (IND) and contact recreation (CREC). Overuse (GREED) also appears as an important vector, but with few articles plotted nearby. Cross-checking Figure 6 with Figure  2 , differences between sources for AG and CREC are corroborated, with some difference in IND, although IND remains the most prevalent motivation for both sources. Average code frequencies for GREED are similar, indicating this to be a factor more for describing differences between articles than for between sources.
The above discussion draws on data to visualizations to highlight overall results and other easily visible insights. However, our analysis also benefits from a foundation of careful sampling, allowing statistical testing. The MANOVA tests find significant https://www.ecologyandsociety.org/vol22/iss3/art15/ differences between the blog and combined NYT/WSJ sources. Tests of association also yielded statistically significant results in a manner that would be impossible through visual inspection. Quantitative analysis was successful in documenting consistent patterns in the data, regarding influence of text source, and even predictable correlations between codes at the paragraph level across sources. Quantitative evidence of these patterns is especially compelling given that article topics varied widely, i.e., everything from flooding on the Mississippi, to a controversial art project that would drape shade over a river in Colorado.
Our findings mark a new threshold in final ecosystem services identification. Preceding work has refocused ecosystem services concepts in the direction of measurable specifics, along with a call for more research on identifying those final services (or other similarly named term) at the interface between biophysical science and social systems (Boyd and Banzhaf 2007 , Fisher et al. 2009 , Johnston and Russell 2013 Weber and Ringold (2014, 2015) executed qualitative data collections to isolate river attributes as evident in focus group and semistructured interview transcripts. The latter 2 efforts involved more than 200 human subjects in 2 separate U.S. geographies, with code frequencies reported in results, allowing a measure of relative priority. Taken together, the studies provided the initial working codebook for our work (as noted in the introduction), and thus cannot be considered truly independent. That said, there is an important contrast in methods.
Our study relied on secondary data, which despite many advantages, did not allow the ability to follow up for clarification as during a live meeting. Thus, our study is more susceptible to Despite differences in data sources and methods, code rankings are similar across our study and Weber and Ringold (2014, 2015) . There tends to be a focus on charismatic flora and fauna, and attributes that could cause direct harm to humans, such as poor drinking water quality, or flooding risk. However, there is also consistent concern for topics such as native species, evidencing widespread environmentalist perspectives to some degree. All three studies were designed to identify river attributes important to so-called nonusers, a classic category in resource economics (Krutilla 1976) A related question is how well our results would continue to represent popular interests in the future, or even the present day, given that the articles analyzed are several years old. Undoubtedly public perceptions and interests evolve over time, and we must leave the question unanswered as to how different results would be if a similar content analysis were performed in 5, 10, or 50 years. However, we suspect that although specific newsworthy details vary, such as the specific threat to clean drinking water, the location of flooding, or the particular invasive species, most of the same final ecosystem services will continue to be discussed. We did take pains to investigate this question statistically, specifically testing for influence of year and season. We found no effect with either, but the test was limited by the data only spanning two years.
CONCLUSIONS
To shed light on attributes of waterways people care about and the motivations for their interest, we conducted a content analysis of both environmentalist and mainstream texts. Our codebook was rigorously tested via a pilot phase and is itself an outcome of the study that may be useful as a basis for future empirical studies of final ecosystem services. For attributes, the most common codes were regarding water quantity and quality, fish, wildlife, and vegetation. The most common motivation codes were about consumptive use. Somewhat surprisingly, these high-level results were similar across sources, although statistical testing indicated that text source significantly influenced code frequencies overall. Closer inspection of the data via both code-level bar charts and article-level nonmetric multidimensional scaling plots showed that the selected environmentalist source more strongly emphasized water supply scarcity, aquatic life besides fish, endangered species, and motivations not contingent on use. The two mainstream news sources more frequently discussed water quality generally and recreational motivations. Influence of publication date on code frequencies was also tested, but was found insignificant. At a paragraph level, expected co-occurrences between categories of attribute and motivation codes were strong. Some attribute codes were more associated with motivations not contingent on use, rather than direct use or recreational enjoyment. One notable example of this was fish, the most common wildlife code for both sources. These results lend support to the importance of nonuse oriented ecological values in both environmentalist and mainstream news sources. Despite differences between sources, overall most of the interest in rivers consolidates around relatively few codes, a finding that triangulates with previous focus group and semistructured interview research.
We believe our methodology would serve for other kinds of socialecological systems research, and indeed, the main appeal of our paper to other researchers may lie in the methods rather than the results. In the spectrum between qualitative and quantitative approaches, we found ourselves in the middle, due to the detail we wished to glean from texts, and our goal of statistical testing. We found few examples of content analysis matching our level of detail, and by necessity forged our own way forward. We ultimately succeeded in drawing on the advantages of both qualitative and quantitative traditions, thanks to an interdisciplinary team, with much effort toward careful sample design, manual coding, and the benefit of specialized visualization and statistical methods. Even so, our codebook detail pushes the limit of manual content analysis, and we recommend fewer codes for future work if possible. Vast research possibilities exist with online data, and we hope our method opens doors for quantitative analysis of qualitative data, for investigators having the necessary human resources but limited research dollars. 
Responses to this
RECAM
 Positive or neutral reference to existing or desired recreation amenity infrastructure including paths or trails, access roadway, a waterfront park, signage, bathrooms, parking, safety features. If something is mentioned in sense of overdeveloped it would go in NEGINF.  All RECAM are access issues in a sense. Do not double-code with ACC unless the paragraph is also stressing an access issue. Maintenance of Area CARE  Reference to something well-maintained OR not well-maintained. Litter, garbage, dilapidation go here. Graffiti or tagging goes here unless described as a purposeful artistic component.  Does not include something only referenced as "outdated" or "obsolete"  NOTE that we are under the "built environment" i.e. the HUMAN subcategory of codes. Maintenance is distinct from intended purpose or design or operations. For example, 'careful' management for environmental purposes is not the CARE code.
Other Users USENEG  Meant to cover fleeting impacts that only matter to other onsite humans. Does not cover lasting impacts like infrastructure or litter or ecosystem impacts, there are other codes for these issues.  Examples: negative reference to other onsite users, such as overcrowded, or potential safety from dangerous onsite users, or noise from loud boats or partyers. Double code with type of recreational use being described.  Includes references to wanting solitude such as wanting not to even see other users or other rec or commercial boats.  Everything has a purpose in the natural world.  A disruption will reverberate through the natural system and affect other natural features and/or humans.  These passages need to demonstrate an understanding of the interconnections of nature or how nature supports humans. Something like "this river is overfished" is not an extensive enough example of interconnections to qualify for this code. Cascading impacts do qualify.  Can come up with unintended consequences of introducing new species that end up taking over; double code with NSPEC.  Can come up with wanting to keep things "natural" to avoid unknown consequences on humans if nature is degraded, double code with SUPP.  Includes abstract statements that things are connected to each other, affecting each other.  Not meant to capture specifically named one-off impacts, such as less water means less fish. But less water means less fish means less birds would qualify. Cascading impacts. Human Greed or Overuse GREED  Reference to ecological problems being created by human needs that are unfair or greedy.  Reference to excessive consumption or excessive environmental or carbon footprints go here.  The key is that the passage conveys a sense of judgment.  Does not cover issues between humans, i.e. the haves & have-nots. Education EDUC  Interest in educating others or interest in learning about any aspect of rivers and streams, including water conservation and water footprint.  Formal or informal education. Informally instilling values in children still goes here. But not just any reference to kids swimming or whatever, that is just another example of CREC. Supposed to Be SUPP  Explicit interest specifically in these ecological contexts: wanting to keep, maintain, or restore what is "supposed to be"; OR what is "natural". "Supposed to be" is in this case a reference to naturalness as a preferred condition.  For example, restoring to previous conditions, or referring to historic conditions or status, or that things are getting worse from what they used to be.  Does not include just a reference that things are getting "worse" or "better". Has to be somehow compared to how things were or should naturally be.  Includes an explicit reference that historic conditions should NOT be the goal of river and stream conditions. For example, "there used to be a lot of downed trees in the Willamette, which made it really dangerous for boaters", this would be coded SUPP and SNAV. [Note: there were no occurrences of SUPP in this latter sense.] SelfSustaining SELFS  Explicit interest in what ecosystem features could be self-sustaining, i.e. without a lot of human intervention. For example someone may mention invasive fish as preferable because they don't require restocking. This passage would be coded FISH, NSPEC, and SELFS.  Reference to an impediment to self-sustaining also qualifies.  Reference to water depletion solely in context to human use does not fall under this category. This must include an ecological attribute.  Be careful of "Sustainability" references which may or may not fit here. "Sustainability" all by itself might be too vague to fit anywhere. The most optimistic here even see the influx of fresh, sweet river water as a good thing for the swamp, even though it is likely to hurt oyster beds and shrimping grounds along the gulf shore. The wild crawfish will come strong in future seasons. The fish will be more plentiful.
-NYT Thematic articles highlighting specific species; specific species as part of discussion of broader ecosystem.
BIOD
Today 69 percent of U.S. freshwater mussel species are to some degree at risk of extinction or already extinct. The most diverse assemblage of freshwater mussels ever known was located in the middle stretch of the Tennessee River in northern Alabama. Before the damming of the river in the early 1900s, 69 mussel species had been spotted in this reach; 32 of them have apparently disappeared, with no recording sightings in nearly a century. -Blog Current and past (bio)diversity, including concern over lost diversity.
BRD
In fact, a few years before Ms. Hardie, who is 57 years old, and her husband Frank, 62, moved to Charleston in 2008, they bought a two-bedroom condo facing the Cooper River. Now they enjoy being a few blocks from the downtown hubbub while also being able to watch porpoises and herons from their porch.
-WSJ He and others waiting for the floodwaters make a point of saying that the heart of Cajun country here will be just fine. Zydeco music will still spill from the cafes in nearby Breaux Bridge, and the last of the crawfish from this season will continue to be boiled in countless backyards.
-NYT Using river-related fauna as a food source (excluding fish).
IND
In a normal year, the water that is used to keep the river Complex code covering level high enough for barges comes from releases from the dam system built to control river flow. Getting away from the chaos of the city and a positive aspect to being immersed in nature.
MVMT
In the background was the music of the Gilas riffles, where the river bubbles over cobbles in its bed, adding oxygen to the water. It was a sensory feast the sights and sounds of the Gila, alive.
-Blog
Movement suggesting a river is alive, river speed. NBAL Such changes can begin to unravel a whole web of life, which in turn can eliminate crucial services we humans get from healthy rivers and streams including the purification of our drinking water. For example, many freshwater mussels disperse by hitching a ride with a particular species of fish before dropping off and nestling into a streambed. If that fish disappears from the river, so may the mussels. That's bad news for water quality as a single mussel can filter up to a gallon of water per hour.
Human modifications impacting species and river systems, invasive species damaging ecosystems, broad interconnections and cycles.
NEGINF
As they stood on the bank, the small and eager group exchanged the requisite disparaging jokes about the Los Angeles River, best known for its uninviting concrete channels that make many think of a drainage ditch. 
TRIB
In the case of the Klamath, it's a great example of how various uses for the river came into conflict: Native American interests, fisheries interests, farmers' interests, the desire for hydroelectric power. And then there were the beautiful salmon runs. The four dams slated to come down under these agreements brought all the conflicts over waters uses to a head.
Pre-Columbian and historical tribal use of rivers, tribal stakeholders in planning, impacts of flooding and scarcity on native people.
UNUS
My favorite freshwater mussel is the orange-nacre mucket (Lampsilis perovalis), found only in the rivers and streams of Alabama's Mobile River basin. Like many freshwater mussels, the orange-nacre mucket has a fascinating life cycle and exhibits some of the most sophisticated mimicry in the animal kingdom.
Unique or unusual animals/animal behavior, unique to a location, unique landscapes.
USENEG Water levels fluctuate year to year, depending on rainfall and dam releases. This spring --good news for kayakers--the river is higher than it's been in the recent past. But even when levels are low in the park, there is the Lower Canyons area, a spring-fed stretch of the river that runs for 83 remote miles beyond the park's eastern boundary. Here, you are almost guaranteed not to see another soul.
-NYT Appreciation of minimal exposure to others using the river, criticizing tourist use of the river.
VEGO While large scale improvements didn't happen overnight, staff and students did make steady progress year-in and year-out; slowly, the creek started to show signs of life. Streamside vegetation was eventually restored, in-stream habitat improved, and water quality issues addressed. Finally, several years ago, the stream had improved to the point where we could re-establish a trout population for the first time in almost four decades.
-Blog Streamside vegetation, aquatic plants, native plants and shrubs, grasslands.
WLO But the river is once again at risk. Over the last twenty-five years, tireless advocates have blocked the construction of two dams. Today, the threat is a proposed diversion to siphon off 14,000 acre-feet of water per year. By skimming peaks off of modest floods, and piping the water some 25 miles to an off-channel reservoir, the project would weaken the rivers critical connection to its floodplain and the galleries of cottonwoods and willows that provide the habitat so crucial to the areas rich diversity of birds and wildlife.
General references to wildlife and discussion of specific species.
-Blog WSHR Up to 80 percent of this residue containing arsenic, cadmium, and other contaminants associated with cancer is dumped into landfills. These toxins have been known to leach into groundwater supplies near dumpsites.
Water contamination, monitoring of water, need to secure clean water, linking chemicals/contaminants to health risks. WSS As individuals, we can make a start. But to keep rivers flowing and ecosystems healthy will also take the efforts of corporations, dam managers, energy and water providers, and many others. Together, a societal goal of shrinking our collective water footprint by 25 percent by 2025 is within reach. Water is life. Let's share it.
The Blog focuses on a proactive approach of reacting to and planning for scarcity, while the NYT/WSJ focus more on dealing with drought and controlling a limited resource.
